Vilela FAB et al.
Introduction
The past two decades have been marked by numerous studies on intentional behavior change, especially concerning addictive behaviors. Some of those studies 1,2 have attempted to outline the behavior change process. One such study was conducted by Prochaska and DiClemente, 3 who proposed the Transtheoretical Model (TTM), which is known worldwide as the stages-ofchange model and commonly adopted as a guideline for clinical interventions for a wide range of health problems, such as substance use disorders. 4 The authors stated that the development of their theory was related to the need for coherent organization of the processes of intentional behavior change. The theory is based on experimental data obtained through surveys completed by individuals with nicotine dependence who achieved smoking cessation without enrolling in treatment. 3, 5 This model emphasize the importance of a wider view of the individual, which allows a more accurate evaluation of patient condition, in comparison with the historic conception that success or failure in changing the addictive behavior is a function of denial. 2, 6 This model intends to understand behavioral change by defining the tasks, steps, experiences, contexts and main processes of which it is composed and that differentiate between success and failure: in each phase of the change, success is associated with task accomplishment, which promotes engagement with the targets in the subsequent phase. 5 Intentional behavior change is defined as alterations in habitual patterns of behavior related to problems such as substance use disorders and obesity. These alterations can in individuals who are under treatment, as well as in those who are not. Changing the behavior is crucial to the success of substance abuse treatment, and many authors have attempted to explain this phenomenon. Therefore, it is important to understand the status of the discussion regarding the TTM, as well as the current criticisms and question related to the Model.
In the past decade, there have been a number of reviews of the TTM. 4, 7, 8 The objective of the present article was to review the literature on this issue, with the primary goal of defining and discussing the main concepts so that a reader unfamiliar with the TTM would be able to comprehend the model in its entirety. In addition, exploring the practical applications and the critiques of the model provides a more complete perspective. Although other authors around the have concentrated their efforts on exploring the relationship of the model to drug abuse, the main focus of the present article was marijuana dependence.
Method
The main sources used to obtain the articles for the literature review were the PubMed (Medline, 1997-2007) and Scientific Electronic Library Online (SciELO) databases, covering the scientific production on the theme within the last three decades. The search terms employed were "Transtheoretical Model", "University of Rhode Island Assessment", "substance abuse" and "treatment outcome". A total of 75 articles were initially identified. Those involving human subjects with substance abuse problems (marijuana, cocaine or alcohol dependence), either in treatment or not, were selected for a more complex analysis. The final sample consisted of 20 articles.
Major concepts
The TTM defines intentional change as a process that does not occur at a specific moment, being sensitive to the dynamic changes that an individual presents over time in terms of motivational stage.
Behavior change consists of four dimensions: stage; processes; context; and signs of change. The signs of behavior change have objective and subjective aspects that are comparable in any such change. 2, 7, 9 Movements are cyclic rather than linear, and individuals can transit into and out of earlier or later stages until achieving behavioral consistency and stability.
The authors of the model caution that dividing the process of behavior change into stages results in a sort of arbitrariness, since the limits of each phase were derived from their own background in terms of clinical observation and practice: 2, 10, 11 -Precontemplation: no intention to change the behavior in the upcoming six months At this stage, the individual might not consciously believe that the behavior is a problem, or the problem is minimized so that the individual avoids facing any need to change. If the individual asks for treatment, it is because of extrinsic motivation (external pressure), which might nevertheless result in temporary changes in behavior. At the precontemplation stage, the main task is to become conscious of the existence of a problem and of the need to change habitual patterns of behavior. The most appropriate techniques are psychoeducational, providing individualized information and feedback.
-Contemplation: change under consideration, albeit without a commitment to action. At this stage, ambivalence is a relevant characteristic. It should be borne in mind that the benefits resulting from the considered changes must exceed the benefits of the problem behavior and be sufficient, according to the perception of the individual, to justify the alterations and possible losses deriving from the behavior change, which will establish the transition to the next stage. The initial approach to these patients might focus on motivating the individual to act on the decision, as well as on the benefits resulting from the change, allowing self-evaluation, as well as analysis of the individual context and the strengthening of selfefficacy, a concept to be discussed further in this article.
-Preparation: commitment to action. At this stage, the task to be accomplished is to strengthen the commitment and to establish an action plan that is in accordance with the individual context. Interventions at this stage might be directed toward the creation of this plan, considering a number of alternatives raised during the therapy process, so that the individuals select the alternative that is best for them and consequently commit to their decision.
-Action: the first step toward modification of previous patterns. At this stage, the individual becomes engaged and adopts a new attitude. Over a period of three to six months, new behavioral patterns can be established, modified and discontinued. During this period, the target task is the implementation of necessary changes in accordance with the action plan. Relevant interventions might take into consideration a periodic review of this plan or whenever necessary, reaffirming the commitment to the transformation.
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-Maintenance: sustaining and integrating new habits. The aim is to avoid relapses and consolidate the gains made in the previous stage. A behavior can be considered established and stable when it is automatically executed without the need to expend excessive energy or effort in order to maintain it. Maintenance is not a static stage but a continuous process that lasts at least six months and could be extended for longer periods.
-Relapse: cycling through the stages. Initially, the creators of the TTM defined relapse as a stage. However, after additional studies, a new configuration was applied to the model and relapse came to be redefined as a regression in the stages of behavior transformation. It is possible to go back and forth among the stages. Relapse is an expected part of the process and indicates that individuals can cycle and recycle through the stages. 2, 9, 11 The intervention in this case should focus on a return to the previous plan, on the reinforcement of self-efficacy and on the renewing of confidence. 2, 12 The transformation was initially defined as a linear progression in which cycles were unlikely to occur. However, over the years, the authors of the TTM 7, 9, 11, 12 realized that the idealized linear progression rarely actually takes place. Therefore, the best visual description of the transformation would be a spiral shape. This representation more accurately represents the reality, since it accounts for evolution through the stages as well as for the possibility of relapse. After relapse, the patient might cycle and recycle through each phase before properly consolidating the transformation in behavior, learning from this experience and never coming back to exactly the same point of the process, thereby continuing to ascend the spiral. 12 
Processes of change
Identifying the stage of change is as important as understanding how the transition between stages occurs. In intentional behavior change, there are two related types of processes that allow this movement: experiential (thoughts and experiences, typically during the initial stages) and behavioral (actions related to the problem behavior).
According to the authors of the TTM, the concept of stages and processes has a high predictive potential in relation to treatment success (93% accuracy). [12] [13] [14] It is also of note that a recent literature review on this topic claimed that the "literature has validated the existence of change processes and suggests that these are linked to abstinence and recovery behaviors". 4 
Signs of change
Two concepts were considered relevant and were added to the TTM. The first is designated "decisional balance", 15 defined as consideration of the advantages and disadvantages of old and new behavioral patterns, and is used as the basis for any decisionmaking process. The second concept, self-efficacy, 16 addresses the self-perception of the potential to behave in one way or another. Two aspects might be monitored: when the individual encounters meaningful situations that might be triggers, an accurate selfassessment is necessary in order to identify a tendency to behave in a certain manner (ex: How likely would you be to smoke if you were at a party among smoking friends?").
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Context of change
In order to understand intentional behavior change more clearly, it is important to have a broad view of the subject, and see the addictive behaviors as part of a wider context in the life of the individuals. How does this behavior affect their life? In general, individuals who seek treatment have an addictive behavior that is already causing problems in more than one area, such as in their personal relationships (marital difficulties, etc.) or in their profession (difficulties with or at work). After identifying the areas in which there are problems, it is necessary to pay close attention to and deal with those problems through multiple treatment sessions, thereby increasing the possibility of treatment success. 
Stages of change assessment
From the time at which a patient enters treatment, it is important to assess the stage of change. The available means of identifying the stage of change are as follows:
-Readiness Ruler: 11 The Readiness Ruler consists of a line shown to the patient, who is then asked which point on the line reflects how motivated he or she is to change at that moment. Although this sort of assessment is rather simple and fast, it is an important reference for evaluation, since it establishes the goal of each patient related to the target change (e.g., abstinence or consumption reduction).
-Clinical interview: The clinical interview is used in order to elicit responses to questions addressing patterns and consequences of consumption, and those data are then analyzed in conjunction with other elements, so that the clinician can confirm the patient stage of change. In order to make an accurate assessment, the therapist must express no judgment and should avoid interpretations. Clinicians must be prepared to evaluate patients according to the concepts developed in the TTM. Therefore, it is fundamental that they are correctly prepared and aware of the potential for misinterpretation when determining the profile of each individual.
-University of Rhode Island Assessment: The University of Rhode Island Assessment (URICA) is a multidimensional questionnaire intended to assess the stages of change using a Likert scale. It is composed of 32 items, grouped into 8-item domains corresponding to four stages: precontemplation; contemplation; action; and maintenance. The original format permits its application to any type of problem and the vocabulary can be altered to apply to specific problems. 18 The URICA is self-administered or applied by an interviewer, taking 5-10 min. It was first used to evaluate alcohol users but has been adapted for marijuana users in studies that have confirmed the validity of the instrument for application in the latter. 19 There have also been studies discussing the power of the instrument to give an accurate view of the stages of change. The URICA has been validated for use in the Brazilian population. 20 -Stages of Change Readiness and Treatment Eagerness Scale: The Stages of Change Readiness and Treatment Eagerness Scale (SOCRATES) is a self-report questionnaire aimed at assessing the motivation for change in substance users. It consists of 19 items, organized into three subscales: Action (Action and Maintenance); Recognition (preparation); and Ambivalence (Contemplation). The validity of the SOCRATES questionnaire has been demonstrated in a number of studies, including studies conducted in Brazil. 20, 21 A precise evaluation of the stage of change in the beginning of the treatment is essential in order to identify the interventions and techniques that are most appropriate for use with each individual.
None of the instruments mentioned above provide a definitive answer concerning the stage at which a given individual is, mainly because the concept itself is not totally accurate. A wider view can be obtained by analyzing the data obtained from more than one of these measures, together with the perceptions of the therapist over the course of the process. 2, 11, 20 Relationship between the Transtheoretical Model and other approaches
The creators of the TTM emphasize the difference between motivation for change and motivation for treatment: there are patients who seek treatment for substance abuse in order to resolve other conflicts, not because they want to change their substance use. 6 Readiness is a more general concept than stage and indicates a desire to change or acceptance of the idea of engaging in a change process. It can be associated with two aspects of change: readiness for change (related to recognition of the problem and confidence in personal capacity to change), and readiness for treatment (motivation to seek and engage in treatment). In practice, these concepts might not be equivalent. The patient might be ready to engage in treatment but not ready to change the habit of substance consumption. 6 The TTM was created not only to describe the process of change but also to develop appropriate strategies for modifying patient motivational stage: by focusing on motivational aspects, it is possible to prepare and support those who are going through a process of change. 22 As previously mentioned, it is necessary to assess and identify the stages of change in order to ensure that the intervention is suited to the patient. Although action-oriented interventions will be effective for patients at the action or maintenance stage, they will not achieve the desired results in patients at earlier stages. 23, 24 Considering the concept of readiness as related not just to treatment but also to change and to the maintenance of change, two well-known approaches have proven to be effective in dependency treatment: Motivational Interviewing (MI) 25 and Relapse Prevention (RP). 26 These two approaches have some ideas in common with the TTM and provide additional elements to help the patient achieve goals in the change process.
Motivational Interviewing
The basis of MI is the interview itself, which focuses on readiness to change and engagement in treatment, as well as on the consideration that, in any process of behavior change, it is necessary to identify how much and what kind of change the patient is prepared to make. In addition, the concept of motivation is essential for any change and can be stimulated or strengthened by the therapist. In the MI model, motivation is defined as a state that can be changed according to the stimulation provided. Therefore, managing motivation is an important part of the role played by the clinician.
The authors of MI 25 define it as a directive advice technique with the goal of resolving ambivalence and increasing motivation for change. The identification of the cognitive discrepancy between personal objectives and reality is one of the objectives of MI, which also aims to stimulate patient capacity to solve problems and deal with behavioral triggers.
Considered a brief intervention, MI has six main elements: feedback according to the subjective experiences of the individual; patient responsibility for their own treatment and recovery; appropriate advice given when the patient encounters difficulties; menu of patient strategies related to the commitment; therapist empathy; and patient self-efficacy.
There is a great difference between this approach and those used in the 1970s, when the therapist-patient relationship was essentially based on confrontation, which was believed to stimulate the patient in the direction of recovery. Patient resistance might be more or less intense depending on the techniques used by the therapist: being empathic (not using a confrontational style) tends to achieve better results. 2, 9, 17 Resistance could also arise from the use of a technique that is inappropriate for a client in a particular stage of change: raising the possibility of changing a behavior to a patient who is in the precontemplation stage can lead him to contradict the therapist or even to drop out of treatment. 25 
Relapse Prevention
One can learn from lapses and transform a negative experience into an opportunity. The RP program is self-handling, 26 and its main goal is to teach prevention, to help the individual become able to manage high risk situations independently and to stimulate the inclusion of pleasant activities in their routine (in balance).
In order to prepare the patient to identify and face highrisk situations related to substance use, patient beliefs about the substance and about using it must be reviewed. Forms, questionnaires and tasks established beforehand are used to guide the clinical work. It is also necessary to mention the skills training needed in order to identify high-risk situations and create strategies to deal with them.
Another key point in this approach is that the patient becomes the agent of the change, free and responsible for the necessary changes to avoid relapse and target overall recovery, which goes along with some of the aspects of MI mentioned above.
As in MI, RP provides the patient with the tools appropriate for a given stage.
Critics of the model
The literature review of PubMed (Medline 1997 (Medline -2007 and SciELO showed that studies on the TTM present diverse conclusions. After being widely discussed and accepted throughout the world, the TTM was recognized as an important tool in the treatment of substance use disorders, and, consequently, questions and conflicting opinions arose. One of the first critics of the model suggested that, although the TTM had established a new lexicon (new semantic elements that help build a different description of the less motivated patients), the concepts used are not precisely defined. 27 Some authors have stated that the TTM provides a descriptive rather than evaluative means of understanding addictive behavior: 8 "...the use of a static stage of readiness to predict outcome is useful for identifying those at greatest risk for relapse. However this application falls short of elucidating the dynamic process of change." 4 In this sense, the model has a descriptive intent, focusing how the process of change should be, rather than how it really is or how it can be induced (prescription).
In a recent detailed bibliographic review of the model, 7 it was observed that, despite having significant value in treatment and defining behavior change as a complex process, the model oversimplifies the process, since it creates arbitrary categories related to arbitrary definitions. The stages were considered, and the authors of the review identified a need to empirically monitor movement between stages, as well as to reevaluate the definitions of the stages. The review concludes that, although the model is useful, there are points that could still be improved upon.
Concerning evolution through the stages of change, one recent study investigated the relationship between stage movement and consumption improvement. 28 The sample consisted of patients at the pre-action stages. The URICA was applied at baseline and after three months of treatment. The authors concluded that the improvement of patients who transitioned to the action stages was not different from the improvement observed in patients who remained at one of the pre-action stages. It was also observed that patients who remained at the precontemplation stage presented meaningful improvements in their problem behavior. The authors discuss whether the stages of change as described in the URICA truly reflect and accompany the improvement in substance consumption during treatment. In order to evaluate patients at baseline and thereafter, it is essential to use a reliable instrument, so that the stages can be correctly identified.
A new theory of the change process, designated the Plans, Responses, Impulses, Motives and Evaluations (PRIME) model, has been developed. 29, 30 The author of the new theory mentions the wide acceptance of the TTM around the world but states that certain aspects of it are questionable: the arbitrariness of stage definitions and their boundaries (as mentioned by other critics); and the attempt to classify changes in the individual as a means of affirming that such changes originate from stable plans based exclusively on cognition and conscious decisions. As a response, the author of the new theory states that motivation is composed of strengths, which drive actions and develop at five levels of complexity: plans (conscious mental representations of future action plans); responses (starting, stopping or modifying actions); impulses (restraining or stimulating strengths); motives (often experienced as wishes or desires); and evaluations (evaluative beliefs). Based on these concepts, the author created the theory of addiction, 29, 30 which is defined as a social idea and not an object that can be defined from a single point of reference. According to this new theory, substance use disorder can be understood as a chronic condition of the motivational system in which a behavior that initially provided immediate reward/pleasure gets out of control.
Addictive behavior results from a number of alterations and might be better understood as a symptom. It can vary in severity and is expressed in different patterns of behavior, from binge use to chronic patterns. Although various activities and objects can be addictive, the reward value is not always sufficient to cause dependence. In the PRIME model, activities become addictive when they occur in an unbalanced motivational system.
In addiction issues, certain variables need to be considered: impaired self-control; unbalanced motivational system; ease of access to the behavior; costs of the behavior; environmental stress; other possibilities to obtain rewards; and social/cultural norms addressing the behavior. The problematic behavior begins when a shift in the balance of forces within the motivational system is followed by a meaningful event with which the individual cannot cope. In general terms, it can be described as loss of self-control, mood swing, stereotypical behavior and emotional/motivational conflict. According to the new theory, abstinence and additive behavior control are not necessarily related to the pleasure resulting from the target practices but rather to the intensity and frequency of those practices, to stress levels and to individual psychological problems.
Relapses most often take place in situations of great temptation: when the opportunity presents itself, with the possibility of reward or fulfillment of identified needs (situations that seem to be related to other benefits, for example, stress relief). However, relapse can also occur without any external trigger.
Interventions should be aimed at reducing impulses or creating an inhibitor that can operate when an opportunity for the addictive activity arises. In addition, it is important to carry out preventive interventions in order to increase the attention paid to subtle signals that can interfere with the balance of the system. Still considering motivation, it is essential to discuss the selfdetermination theory (SDT), which has been developed over the past thirty years and incorporates concepts similar to those applied in the MI approach. The authors of recent studies 31, 32 claim that both models consider patients to be naturally oriented to change, to growth, but state that the SDT focuses primarily on theoretical aspects of motivation, whereas MI focuses mainly on the practical aspects. By integrating the two, it would be possible to achieve a more complete perception of the motivation. Some concepts within the SDT contribute to understanding why techniques such as MI work. The SDT identifies three different psychological needs as being fundamental to the healthy functioning of human beings: the need for competence (humans actively seeking challenges, which leads them to growth and development -a concept similar to self-efficacy); the need for autonomy (humans obtain benefits from their capacity and from the sensation of choosing and being responsible for their own actions); and the need for relatedness (tendency to seek close relationships that can be helpful when a difficult situation arises). According to the SDT, MI works because it satisfies all three of those needs through the concepts of empathy (need for relatedness), offering strategies to deal with resistance (need for autonomy) and the focus on self-efficacy (need for competence).
Discussion
Although the TTM has been studied for over 20 years, new concerns regarding the initial idea continue to arise, since many researchers have attempted to describe the process of behavior change. In addition, the process of change is quite complex to describe and analyze, as is the field of addiction in general.
The TTM provides a broad and detailed characterization of intentional behavior change and recommends matching the proposed interventions to the patient stage of change. To that end, the stage must be identified, and a number of instruments have been designed for that purpose. However, the validity of such instruments has been questioned. Therefore, in order to obtain a broader view of the profile of a given patient and to understand the dynamic of the process as a whole, the professional needs to employ more than the instruments themselves and needs to be familiar with the characteristics, tasks and changes related to each stage. Having this broad view of the subject might aid the professional, working together with the individual, in correctly identifying the stage of change. 33 The TTM proposes a way to understand intentional behavior change, as well as ways to enable the professional to act in response to the particular demands of each stage of change.
Some well-known approaches in the treatment of substance abuse, such as MI and RP, share concepts with the TTM and are widely used. The flexibility of the TTM can also be seen in MI and RP, which can be used in different settings and addressed to distinct populations without affecting the expected outcomes.
Critics tend to consider the TTM quite arbitrary in the stage boundaries and in the tasks description assigned to each of them. The TTM might work better as a prescriptive model rather than a descriptive one, since it predicts how the process of intentional change should ideally occur. The new theory, 29, 30 which was created based on criticisms of the TTM, emphasizes the equilibrium of the motivational system as a predominant factor in dependence.
Despite the longitudinal proposal represented by the TTM, most of the studies in the literature regarding this model are cross-sectional, suggesting a descriptive, rather than prescriptive, point of view. This represents a limitation of the present review, since it is difficult to evaluate the long-term effectiveness of the TTM on the basis of such studies. This problem needs to be underscored as a possible limitation of all studies on this topic, since the available conclusions do not address changes over time. Another potential limitation is that the research conducted for this paper was sensitive to specific, previously defined terms, which might have caused us to overlook certain relevant articles.
After all of the criticism directed at the TTM, the model remains an important reference of how the change occurs in substance abuse treatment. Although the TTM is not a diagnostic system in and of itself, it can facilitate the evaluation of the patient and the treatment planning, considering the possibility of matching techniques to stages.
Although stage assessment might limit the perspective of professionals regarding the patient, clinical interventions can profit from the use of this technique, which can help patients see the change process as dynamic, in conjunction with that other techniques.
Conclusion
The principal objective of the authors of the TTM was to propose a broad theory that would allow professionals to conceptualize, diagnose and treat substance abuse from a longitudinal point of view. Reviewing the literature, it is possible to notice that most of the studies focusing on the TTM have been cross-sectional, which suggests a lack of elements designed to analyze the longitudinal aspect. The literature also indicates that the TTM is applicable to nicotine dependence, although there is no evidence of its applicability to illicit drugs, which suggests that new studies concerning marijuana, cocaine and other such substances are needed.
One of the main points that clinicians must take into consideration when applying the TTM to their patients is the accurate evaluation of the stage, which can be better executed when the various
